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In the case of video streaming, packet loss
can severely degrade the visual quality of the
received video. Furthermore, the influence of
packet loss on the perceived quality also de-
pends on the amount of motion and spatial de-
tails of the video sequence. Currently, a lot of
research is ongoing towards the construction of
objective video quality metrics which can reli-
ably estimate perceived visual quality in an au-
tomated manner. These objective metrics can
be used to replace subjective video quality as-
sessment, which is usually an expensive and
time-consuming task.
Counting the number of visual impairments
(caused by packet loss) during playback is
one possibility for measuring the overall per-
ceived visual quality. In this approach, each
packet loss must be classified as visible or in-
visible with a high accuracy. We investigate
whether packet loss visibility can be reliably
determined using one of the most widely used
objective video quality metrics called Peak
Signal-to-Noise Ratio (PSNR) in order to re-
place subjective experiments.
Several different H.264/AVC CIF resolution
(352x288 pixels) encoded video sequences
with varying amounts of motion and spatial de-
tails were used to conduct a subjective test in
order to construct the ground truth. As we are
only interested in the influence of network im-
pairments, the video sequences were encoded
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without coding artefacts resulting in an aver-
age PSNR of 50dB. Each sequence was en-
coded several times using a different number of
B-pictures (one slice per picture) and impaired
by dropping one or multiple slices in the video
stream.
During the subjective experiment, both the
original and the impaired video sequences
were shown simultaneously, one next to the
other. After each sequence was viewed, sub-
jects were required to rate the impairment vis-
ibility and annoyance. Afterwards, PSNR was
also measured between the original, encoded
and degraded video sequence.
Our results show that impairment visibility
can be reliably determined by measuring the
average drop in PSNR of the impaired frames,
between the encoded and the degraded video
sequence. As such, packet loss is classified
as visible when the average drop in PSNR
exceeds a certain threshold. However, these
thresholds are content dependent and range
between 11dB and 15dB. In case one single
threshold must be selected which maximizes
the overall accuracy, packet loss becomes vis-
ible when the average drop in PSNR exceeds
12dB.
Our results also indicate that packet loss
is perceived much faster in high motion se-
quences and that packet loss is invisible when
only a single picture is affected.
This shows that PSNR measurements can be
used, in some cases, as a replacement for con-
ducting subjective experiments.
